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SURGICALTECHNIQUESApplication of pedicled aortic adventitia flap in the reinforcement of
bronchial stump or bronchial anastomotic stoma closure in left
pulmonary resectionWen-Yang Jiang, MD,a,b Yong-De Liao, MD,a Yi-Xin Cai, MM,a and Xiang-Ning Fu, MD,a Wuhan, ChinaBronchopleural fistula (BPF) is a critical complication
following pulmonary resection.1 Preventive coverage with
autologous tissue has been shown to decrease the incidence
of BPF associated with bronchial stumps or anastomotic
stomas. Here, we report on the use of a pedicled aortic
adventitia flap in the prevention of BPF. To date there are
no reports of this tissue being used as embedding material.CLINICAL SUMMARY
Our prospective study included a consecutive series of 69
patients (56 male and 13 female) with a mean age of 58.52
 10.29 years (range, 13 to 74 years) who underwent left
pulmonary resection between April 2007 and December
2011 at the Department of Thoracic Surgery at Tongji Hos-
pital. All patients had coexisting factors exposing them to
high risk of BPF. These included advanced age; exposure
to neoadjuvant therapy; or the presence of obstructiveFIGURE 1. A, Preparation of the tongue-like pedicled aortic adventitia flap.
C, Coverage of the pedicled aortic adventitia flap on the anastomotic stoma.
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factors were related to a poor blood supply.
After a left pulmonary resection was conventionally per-
formed, a tongue-like pedicled aortic adventitia flap
measuring approximately 8.0 cm 3 1.5 cm was obtained
from the level of inferior pulmonary vein from the distal
end of the descending aorta to the beginning of the proximal
site. This was dissociated from the left anterior outer side of
the descending aorta. The pedicle was attached to the begin-
ning part of the descending aorta (Figure 1, A). The free end
of the flap was unfolded, and its fresh rough surface was
attached cap-like over the bronchial stump. The pedicled
aortic adventitia flap and the bronchial stump were sutured
together to form tight and firm coverage of the stump,
ensuring that there were no gaps between the flap and the
stump (Figure 1, B). Alternatively, the fresh rough surface
of the flap was twisted toward and attached scarf-like over
the bronchial anastomotic stoma to provide tight and firm
coverage of the anastomotic stoma (Figure 1, C).
Postoperative chest computed tomography scans demon-
strated good expansion of the remaining lung in all cases of
lobectomy and pulmonary sleeve lobectomy. Long-term
follow-up (median, 27 months) revealed no cases of BPF.
The bronchial stump and anastomotic stomas healed well;
no inflammation or stenosis was seen by bronchofiberscopy.
The postoperative diameter and shape of the descending
aorta remained the same as that seen preoperatively; no
evidence of thoracic aortic aneurysm was detected by
computed tomography scans (Figure 2).B, Coverage of the pedicled aortic adventitia flap on the bronchial stump.
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FIGURE 2. Chest computed tomography scans of the left upper pulmonary sleeve lobectomy performed on a patient aged 40 years with lung sarcomatoid
carcinoma followed by placement of a pedicled aortic adventitia flap over the bronchial anastomotic stoma. A, Preoperatively. B, At 3 months postopera-
tively. C, At 6 months postoperatively. D, At 12 months postoperatively. E, At 24 months postoperatively. F, At 36 months postoperatively. The diameter of
the descending aorta remained between 2.3 and 2.4 cm at each visit. There was no evidence of thoracic aortic aneurysm.
Surgical TechniquesDISCUSSION
Various autologous tissues, including intercostal mus-
cle, parietal pleura, pericardial flap, pericardial fat, and
omentum have been used to prevent the occurrence of
BPF and some new solutions have been reported.2,3
However, there are shortcomings to using all of these
materials.4 The pedicled aortic adventitia flap possesses
a number of favorable properties for the coverage of a
bronchial stump or anastomotic stoma, including that the
descending aorta is located close to the bronchial stump
or anastomotic stoma, which makes the preparation of
the flap relatively easy. In addition, based on calculations,
the available pedicled aortic adventitia flap provides352 The Journal of Thoracic and Cardiovascular Surgsufficient coverage materials 4 to 9 times the amount
needed for the procedure; the aortic adventitia is
composed of loose connective tissue; the majority of cells
are fibroblasts and collagens,5 which provide good
elasticity and rotation; the flaps provide a good blood
supply because they contain abundant blood vessels5
(this helps to close the fistula, fill the residual cavity,
eliminate infection, and promote recovery); and long-
term follow-up showed no significant differences
in the descending aorta segments compared with the
preoperative period.
However, there are some potential drawbacks to using
this technique. Although from the right side the aortaery c July 2014
Surgical Techniquescan be visualized, the procedure should be undertaken
cautiously, because the aorta is located in a deep place be-
tween the esophagus and thoracic vertebra. The aortas
from which we harvested the adventitia were all normal
tissues. Adventitia from aortas with various aortic disor-
ders such as aortic aneurysm, aortic infection, aortic
wall calcification, and rare diseases such as Marfan syn-
drome and Loeys-Dietz syndrome should be excluded.
Constructing a no-treatment control group of patients
with high BPF risk seems to be a good way to show the
effectiveness of this procedure, but this is contrary to med-
ical ethics.
CONCLUSIONS
Bronchial stump or anastomotic stoma reinforcement
with aortic adventitia flap is a convenient and safe techniqueFrom the Department of Cardiovascular Surgery, Houston Methodist DeBakey Heart
and Vascular Center, Houston, Tex.
Disclosures: Colin Barker reports consulting fees from Medtronic and Boston
Scientific and lecture fees from Medtronic and Abbott Vascular. Neal Kleiman
reports grant support from Medtronic. Michael Reardon reports consulting fees
from Medtronic. All other authors have nothing to disclose with regard to
commercial support.
Received for publication July 17, 2013; revisions received Feb 9, 2014; accepted for
publication Feb 14, 2014; available ahead of print March 18, 2014.
Address for reprints: Basel Ramlawi, MD, Department of Cardiovascular Surgery,
Houston Methodist DeBakey Heart and Vascular Center, 6550 Fannin St, Suite
1401, Houston, TX 77030 (E-mail: BRamlawi@tmhs.org).
J Thorac Cardiovasc Surg 2014;148:353-6
0022-5223/$36.00
Copyright  2014 by The American Association for Thoracic Surgery
http://dx.doi.org/10.1016/j.jtcvs.2014.02.049
The Journal of Thoracic and Cathat is suitable for selected patients at potential risk of
developing BPF following left pulmonary resection.
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scopy. Biopolymers. 2008;89:160-9.Direct aortic and subclavian access for transcatheter aortic valve
replacement: Decision making and techniqueBasel Ramlawi, MD, Kareem Bedeir, MBChB, MS, Colin Barker, MD, Chun Huie Lin, MD, PhD,
Neal Kleiman, MD, and Michael Reardon, MD, Houston, TexAmple evidence has shown that transcatheter aortic valve
replacement (TAVR) saves lives. The Placement of AoRTic
TraNscathetERValve Trial reported a 20%mortality reduc-
tionwith TAVR comparedwith standard therapy for patients
who were not candidates for surgery.1 This, however, was
associated with a 16.2% risk of major vascular complica-
tions with TAVR. This significant morbidity has led to the
development of smaller delivery systems and the use of
non-ileofemoral access sites. The ileofemoral route has
remained our preferred option; however, when unsuitable
or a high risk of vascular complications is anticipated, deli-
very through the left ventricular apex, subclavian artery, or
ascending aorta can be alternative options.2,3 We believethat many complications can be avoided through diligent
preoperative workup and planning to choose the
appropriate access site for each patient. At our center, we
have followed a specific algorithm for access planning
(Figure 1). We have attempted to describe our techniques
with the subclavian artery and direct aortic access for
TAVR, which has been used consistently in>40 procedures
(mostly with the direct aortic approach preferred). Our
experience was derived from alternate access TAVR
implantation using both the Edwards Sapien (transaortic
and transapical) (Edwards Lifesciences, Irvine, Calif) and
the Medtronic CoreValve (transaortic and subclavian)
(Medtronic, Parsippany-Troy Hills, NJ) devices. Both
devices can be implanted using direct aortic or subclavian
routes; however, only the Sapien prosthesis can be
implanted using a transapical approach. The use of the
following technical strategies has allowed us to avoid
major vascular or aortic complications. Thus far, no aortic
dissection or injury has been encountered using the
approach we describe. Characteristics influencing our
decision and choice of valve used are shown in Table 1.GENERAL PRINCIPLES
Decisions regarding the eligibility for TAVR, valve type
and size, and intended access site should be made by an
integrated multidisciplinary team. The procedures shouldrdiovascular Surgery c Volume 148, Number 1 353
